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TIMBRE-BASED COMPOSITION FOR THE GUITAR: A Non-guitarist’s
Approach to Mapping and Notation
By Jason Noble and Steve Cowan
1. Introduction
Composing for the guitar can be intimidating for nonguitarists.1 The guitar is a polyphonic instrument for
which much of the canonical repertoire involves complex
counterpoint and chord voicings, but it lacks the linear
tonotopic organization that characterizes most keyboard
instruments. It therefore poses unique challenges to nonguitarist composers in visualizing how polyphony will
work on the instrument: how particular passages will be
fingered and whether they can be played smoothly, how
the composer’s desired pitch structure will translate into a
spatial configuration, what physical gestures will be required
in performance, and how much time those gestures will
take to execute. And yet guitarist composers—deeply
immersed in thinking “idiomatically” about music for
their instrument—may become so entrenched in familiar
patterns that novel solutions to compositional problems
may become elusive. It is therefore desirable for nonguitarists to compose for the guitar: their fresh perspectives
may uncover new ways of thinking about music for the
instrument precisely because they are not steeped in the
instrument’s conventional playing techniques.
In this paper, we propose that focusing on timbre rather
than polyphony may offer a productive and appealing
approach for non-guitarist composers who wish to compose
for the guitar. The authors are longstanding collaborators
who have produced a great deal of new guitar music, some
of which has gained international recognition: non-guitarist
composer Jason Noble and guitarist Steve Cowan. Noble’s
“way in” was through timbre-based composition: as much
as the guitar’s polyphonic potential is tantalizing, he felt
that anything he could offer in this realm would pale in
comparison to the offerings of guitarist composers who
truly understand the kinesiology and mechanics of the
instrument. As such, he sought to find his own guitaristic
voice in other compositional parameters, which all revolve
in one way or another around timbre. The guitar’s rich
palette of timbres can be as appealing as its capacity

for polyphony. It is also more intuitive for composers
acclimatized to working directly with timbre—as so many
are in the twenty-first century—and it may offer ways to
compose substantively for the guitar without accidentally
writing awkward, excessively difficult music that is unpleasant
to perform.
We offer this account of our methods in the hopes that
it may prove useful to other non-guitarist composers who
may be intrigued but intimidated by the guitar. In so doing,
we contribute to an already substantial body of resources
available for composers writing for the guitar.2 Many of
these resources offer extensive accounts of conventional
and extended playing techniques, and they are invaluable
assets. The challenges that we feel are not fully addressed in
existing sources include: (1) notation of timbral effects and
(2) visualization of physical execution of timbral effects,
especially in musical contexts. Our discussion will explore
problems we have encountered and the solutions we have
found useful.

2. Notation and Mappings
Conventional Western musical notation prioritizes mappings
between selected signs and pitch (along the vertical
dimension) and duration (along the horizontal dimension),
with other parameters, such as loudness, represented less
systematically with additional signs. Timbre has traditionally
been represented rather crudely, with textual indications of
instrument and/or playing technique (e.g., sul ponticello,
tambora) but little customized symbolic notation. The lack
of precise systems for notating timbre may follow from
timbre’s famously “multidimensional” character:3 when we
speak of timbre we are in fact speaking of the perceptual
representation of an amalgam of acoustical descriptors
including attack time, spectral centroid, harmonicity,
noisiness, spectral flux, and many others. Given the inherent
complexity of timbre as a musical parameter, any attempt to
represent it notationally seems destined to be incomplete.
Nevertheless, we have developed notation for certain
mappings that we find useful in representing timbre.

1 Sound files and additional images to accompany this article, along with a bibliography to accompany the notes, can be found online at https://soundboardscholar.org, in the
section “Soundboard Scholar Online.”
2 See, for example: Seth Josel & Ming Tsao, The Techniques of Guitar Playing (Kassel: Bärenreiter, 2014); Martin Vishnick, A Survey of Extended Techniques on the Classical SixString Guitar with Appended Studies in New Morphological Notation (PhD diss., City University London, 2014); Jonathan Godfrey, Principles of Idiomatic Guitar Writing (PhD
diss., Indiana University, 2013); Marlon Titre, Thinking Through the Guitar: the Sound-Cell-Texture Chain (PhD diss., Leiden University, 2013); Julian Bream, “How to Write for
the Guitar,” Guitar Forum 2 (2003): 1–8; David Laganella, The Composer’s Guide to the Electric Guitar (Pacific: Mel Bay, 2003); Robert Tomaro, “Contemporary Compositional
Techniques for the Electric Guitar in United States Concert Music,” Journal of New Music Research 23, no. 4 (1994): 349–67; John Schneider, The Contemporary Guitar (Los
Angeles: University of California Press, 1985).
3 Stephen McAdams, “The Perceptual Representation of Timbre,” in Timbre: Acoustics, Perception, and Cognition, ed. Kai Siedenburg, Charalampos Saitis, Stephen McAdams,
Arthur Popper, and Richard Fay (Cham: Springer, 2019), 23–57.
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This essay will focus on three of these:
1. Physical mapping from notation onto physical objects, such as parts of the guitar;
2. Analogical mapping from notation onto models from
other domains, such as vowels; and
3. Organizational mapping from notation onto musical
structures, especially orderings of musical events
that do not follow a straightforward linear pattern.
These mappings are used in tandem with the
conventional notation for pitch, rhythm, loudness, and
so forth, which remain in place in our work even as we
have expanded our notational practice. In the remainder
of this essay, we address each of these types of mapping
individually.
The most important point we wish to make through
this discussion is that notation should be viewed not as
a closed system within which the composer is bound to
work but as an open system over which the composer has
a certain amount of creative control—a system that may
be modified freely to reflect the particular problems and
solutions of a given project.

3. Physical Mapping
As every string player knows, most available pitches can
be played on multiple strings, and the choice of where to
place it depends partly on technical considerations and
partly on the sounding result. When a composer specifies
a string number above a note, they provide a physical
mapping in addition to pitch information, often because
of subtle timbral differences between the same note played
in different positions. For non-pitched (or semi-pitched)
sounds, the differences may arguably be greater. Muted
guitar strings can sound dramatically different depending
on the position of the left hand. This may be seen in the
following spectrographs, which we present as visualizations
of how the distribution of sound energy can change with
different playing techniques. Table 1 (online) shows
spectrographs of the high E string muted near the nut, near

the middle of the string, and between the fretboard and
the bridge. In these spectrographs, the x-axis is time, the
y-axis is frequency, and darkness indicates sound energy.
While these sounds are not characterized by a distinct sense
of pitch—certainly not as distinct as the pitch of a fretted
note or a natural harmonic—changing the physical mute
position correspondingly changes the distribution of noise
energy in the sound. The length of the string segment
isolated by the mute position affects the shape of the
spectrograph and the perceived brightness of the timbre.4
Table 1 (online at soundboardscholar.org). Spectrographs of
high E string muted in different positions. Images generated
using AudioSculpt.5

The differences may be even more striking when
multiple muted strings are played. Table 2 (online) shows
spectrographs of all six guitar strings plucked in the same
three positions.
Table 2 (online at soundboardscholar.org).
Spectrographs of all six strings muted in different positions.

Composers interested in timbre-based composition
may wish to specify the relative brightness of muted string
sounds. A simple way is to use x-shaped noteheads for
the sounds and to write the left-hand position in roman
numerals above. We used this technique in the opening
section of Take Me Back (2017), an excerpt of which is
shown in figure 1. In this section, combinations of different
mute positions and different speeds of muted rolls allow
the guitar to imitate the calls of various seabirds. There are
also several aspects of temporal deployment specified here in
ways that depart from common practice notation: these will
be discussed in section 5 (Organizational Mapping) below.

3.1 Physical Mapping of Percussive Effects
Similarly, the timbre of percussive effects (traditionally
referred to as golpes) can vary enormously depending on
what part of the instrument is struck and what it is struck
with. Guitarists are often enthusiastic to show off this

Figure 1. Excerpt from Take Me Back (2017), for electric guitar and electronics track.
Fret positions for muted strums in roman numerals above the staff.
4 Duncan Williams and Tim Brookes, “Perceptually-Motivated Audio Morphing: Brightness” (paper presented at the Convention of the Audio Engineering Society, Vienna,

Austria, May 2007).
5 Niels Bogaards, Philippe Depalle, et al., AudioSculpt (version 3.4.5), software (Paris: IRCAM, 2015).
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variety, and yet we know of no standardized system of
notation for this great range of noise-based timbres—apart
from littering the page with textual instructions that can
quickly become unwieldy. In composing we never told
nobody (2019), which opens with an extended percussion
section, we addressed this lacuna by developing a two-staff
system for the guitar, shown in figure 2. One staff is the
standard five-line treble staff for the strings, and the other
is a four-line staff with each line representing a part of the
body of the guitar (from top to bottom: the neck, upper top
of body, lower top of body, and side of body). Each of these
is given a boxed label the first time it appears in the score
to help the performer remember the mapping between staff
lines and physical position. The muted strings constitute
further locations for percussive effects, either singly or in
combination.

Table 3. Icons for exciters in we never told nobody.

Although this model is still very reductive—there is
plenty of room for variation of the exact physical positions
represented by the lines of the body staff, for instance—the
many possible combinations of these resonators and exciters
already opens up a rich palette of percussion sounds and
an intuitive way to notate them. Each combination of an
exciter and a resonator will result in a different timbre:
sometimes the differences may be subtle and sometimes they
may be dramatic. Table 4 (online) shows spectrographs and
corresponding notation for each of the resonators listed in
figure 2, excited with the thumb at a medium-soft dynamic.
Table 4 (online at soundboardscholar.org). Spectrographs of the
same exciter applied to different resonators, paired with the corresponding notation.

Table 5 (online) shows spectrographs and corresponding
notation for each of the exciters in table 1 applied to the
upper top of the guitar at a medium-soft dynamic.

Figure 2. Double-staff notation for physical mapping
of percussive effects.

In addition to the physical position on the instrument,
the timbre of a percussive effect is significantly affected
by what material or part of the body is used to set the
vibration in motion. That is, the timbre is determined by
the combination of a resonator (vibrating body) and an
exciter (vibration initiator), both of which must be specified
if the timbre is to be notated precisely.6 In we never told
nobody, we used only different parts of the hand as exciters:
fingernails, fingertips, flat fingers, thumb, knuckles, and
palm. These were indicated using icons in the score. Each
gesture in the opening section is marked with one of the six
icons in table 3.

Table 5 (online at soundboardscholar.org). Spectrographs of
different exciters applied to the same resonator, paired with the
corresponding notation.

This system enables a fairly wide range of different
percussive timbres for the guitar to be called for in rapid
succession and with rhythmic precision. The notation does
not require excessive text instructions and is easily legible,
as demonstrated in the excerpt from we never told nobody in
figure 3. Laying the series of timbres out through this kind
of physical mapping may also help the composer visualize the
physical execution, anticipating which gestures will follow
easily due to physical proximity and/or smooth transition
between hand positions, and which may require more time to
execute.
Not all combinations of exciters and resonators will
necessarily be equally effective, nor will they all be available at
a full range of dynamics: in some cases, only very soft sounds
will be possible, while
others might yield
a full range from
pianissimo to fortissimo.
The system may easily
be expanded to include
other staff lines for

Figure 3. Excerpt from we never told nobody showing rapid successions of percussive timbres.
6 Danuta Mirka, The Sonoristic Structuralism of Krzysztof Penderecki (Katowice, Poland: Music Academy, 2014).
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other physical positions, and other icons for additional
exciters such as mallets, plectrums, and so forth. Finer
gradations of physical positions can be specified by adding
text instructions and/or arrows, as in the passage shown in
figure 4 in which the performer knocks their way along the
side of the guitar.

Figure 4. Excerpt from we never told nobody, showing
progressive change of position.

Finally, in addition to specifying the exciter, resonator,
and dynamic, the composer may sometimes wish to specify
physical gestures involved in sound production, which can
also have significant effects on the resulting timbre: for
example, whether the specified part of the instrument is to
be struck, rubbed, scraped, and so forth. We have typically
used striking as the default mode of sound production and
explained deviations from this using text instructions as
required, as seen in figure 5. If different physical gestures
were to be required frequently, assigning a different
notehead to each gesture might be an efficient solution.

Figure 5. Excerpt from we never told nobody, calling for
a physical gesture other than striking.

4. Analogical Mapping
The discussion of physical mapping above focused on
prescriptive notation, which consists of a set of signs
instructing the execution of the desired sounds. It may

also sometimes be desirable to use descriptive notation,
which consists of a set of signs representing the sounding
result,7 often presented with analogical mappings (that is,
the notational signs provide analogies for some aspect(s)
of the musical sound). Let us say at the outset that the
prescriptive-descriptive distinction need not be considered
absolute or mutually exclusive: many notational systems
incorporate elements of both, and the distinction between
them is not always perfectly clear. Nevertheless, the
distinction is germane for many contemporary approaches
to musical composition and analysis. In tables 4 and 5
above, the spectrographs are more descriptive, with the
y-axis mapping analogically onto frequency, the x-axis
onto time, and darkness or color onto amplitude, while
the notational excerpts are more prescriptive, with signs
representing the actions required to produce the sounds
rather than the properties of the sounds as such. In
twentieth- and twenty-first century musical notation, many
types of graphical practices replace prescriptive elements
of conventional notation with descriptive representations:
for example, in “sound mass” pieces, composers sometimes
replace conventional signs prescribing precise pitches with
shapes that more intuitively describe the sounding result,
such as the black blocks in Ligeti’s Volumina (1973) or
the electrocardiogram-like glissando lines in Penderecki’s
Polymorphia (1963), shown in figure 6 (online).
Figure 6 (online at soundboardscholar.org). Excerpt from
Penderecki’s Polymorphia, showing analogical mapping in
graphical notation.

Some recent strains of musical analysis have also
developed systems for descriptive analogical mappings.
For example, Lasse Thoresen’s Aural Sonology project
expands on the work of Pierre Schaeffer in an attempt to
emancipate “music as heard,”8 in part through an elaborate
system of descriptive symbols that map onto various sonic
properties. Some of these are presented in figure 7 (online).
Thoresen’s descriptive symbols are intended to be overlaid
on spectrographs, providing a detailed visualization of many
properties of heard sounds. While conceived as an analytical
system, the compositional utility of Thoresen’s descriptive
system has been apparent to many young composers, some
of whom have used it as an aid in notating the sounds they
imagine or even as an alternate notation system.
Figure 7 (online at soundboardscholar.org). Some of the
symbols used by Lasse Thoresen for descriptive notation of
musical sound.

7 Mieko Kanno, “Prescriptive Notation: Limits and Challenges,” Contemporary Music Review 26, no. 2 (2007): 231–54.
8 Lasse Thoresen and Andreas Hedman, Emergent Musical Forms: Aural Explorations (London, ON: University of Western Ontario, 2015).
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As figures 6 and 7 illustrate, descriptive analogical
mappings may be communicated by various types of signs.
Iconic signs, such as Penderecki’s glissando lines, convey
aspects of the sounding result through similarity between
the sign and its object (in this case, when the line ascends
on the page, the sound ascends in pitch space). Symbolic
signs, such as the signs used by Thoresen to distinguish
pitched, dystonic, and unpitched sounds, are related to their
objects by arbitrary convention rather than by any necessary
similarity (for example, the connection between a circle and
a pitched sound is established arbitrarily). The question we
believe to be most pertinent in choosing between notational
options—prescriptive vs. descriptive, iconic vs. symbolic—
is: what is the most helpful and efficient way to convey the
necessary information in a particular compositional context?
The answer will no doubt vary from situation to situation
and from composer to composer. We illustrate some of the
solutions we have found effective below. In the first, we
developed an iconic descriptive mapping for continuous
pitch and loudness, because finer gradations were required
than conventional notation allowed. In the second, we
chose a descriptive symbolic mapping for timbre, using
conventional symbols of the International Phonetic
Alphabet (IPA), because analogies between vowels and
musical timbres were essential to the project. In the third,
we used a combination of prescriptive symbolic notation
and descriptive text instructions, because we deemed this
to be the simplest way to convey the information required
for the music (which itself maps analogically onto other
domains).

4.1. Iconic Descriptive Mapping of
Continuous Pitch and Dynamics

In Take Me Back (2017), for electric guitar and electronics
track, we used recorded interviews with residents of our
home province of Newfoundland and Labrador, Canada, as
source material. One of our goals in this composition was to
create a hybrid sound world incorporating elements of speech
and elements of music, allowing the guitar to interact with
the recorded samples as seamlessly as possible. We decided
to use slide guitar, which allows for continuous unfretted
pitch variation, as a way to mimic the constant fluctuation of
the frequencies of the spoken voice. We sought to transcribe
musical lines corresponding with vocal frequencies—in some
cases, the fundamental, in other cases, upper partials—in
order to blend the electric guitar and the recorded speech
smoothly together. In order to achieve this, we needed to find
a way to notate pitch with a much finer degree of precision
than is allowed by conventional notation, which is quantized
at the semitone. Even the use of microtonal accidentals
was deemed insufficient, because spoken pitch is a true
continuum and no discrete scale, however small its intervals,
could adequately map onto it. Similarly, the dynamics
of speech, which are also constantly and continuously
fluctuating, cannot be adequately represented with coarse
dynamic levels such as pianissimo or mezzo forte. In both the
pitch and the dynamic domain, we needed a way to notate
continuous fluctuation with a high degree of precision.
Our solution was to develop a notation system modeled
on the stylized partial-tracking produced by the free, opensource software SPEAR (Sinusoidal Partial Editing, Analysis
& Resynthesis).9 The representations produced by SPEAR
differ from ordinary spectrographs in that the sound signals
are analyzed into partial
tracks rather than simple
distributions of energy,
making it easier to follow
their linear trajectories.
Figure 8 shows a SPEAR
analysis of one of our
speech samples. Light gray
lines indicate sinusoidal
approximations of noise
components; dark gray or
black lines indicate strong
partials that define the
pitch and contribute most
strongly to the timbre of
the sound.
As seen in figure 9,
which corresponds to the
Figure 8. SPEAR analysis of speech sample used in Take Me Back.
first two seconds of the

9 Michael Klingbiel, SPEAR (Sinusoidal Partial Editing, Analysis, and Resynthesis), version 0.7.4, software (New York: Columbia University, 2009), http://www.klingbeil.com/

spear/.
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above SPEAR analysis, we plotted selected partial tracks
on an adapted staff and zoomed in to the specific region of
frequency space required for the transcription, with each
staff line representing a specific semitone. However, unlike
staves in common-practice notation, these lines represent
points of orientation within a continuum rather than
discrete values. In the guitar’s gestures, noteheads indicate
pluck points and the glissando line that follows indicates
the pitch trajectory. Pluck points are to be executed with the
volume on zero in order to avoid too percussive an attack
and to more closely approximate the partial’s naturally
smooth onset; thereafter, the thickness of the line indicates
the dynamic, as controlled with a volume pedal. As we
discovered, when these parameters are controlled precisely,
the electric guitar is able to simulate sinusoidal partial
tracks remarkably effectively, creating a convincing illusion
of the guitar and the voice melding together. To facilitate
this effect in performance, we slowed down the pace of the
recorded speech (sometimes the original sample, sometimes
with electronic processing) to a pace with which the
performer could more reliably synchronize.

4.2. Symbolic Descriptive Mapping of
Vowel-Timbre Analogies
An iconic mapping onto timbre would be more difficult
to represent visually than an iconic mapping onto
pitch or dynamics, because—to reiterate—timbre is
multidimensional: whereas pitch can be plotted relatively
simply on a two-dimensional staff or graph, it would not be
possible to represent timbre in toto in such a straightforward
way. If a composer wishes to create a notational mapping
for timbre, then, they must consider other options. For
example, they could focus on one parameter of timbre (e.g.,
brightness, noisiness, sharpness of attack) and develop a
two-dimensional representation for that parameter only.
Another option would be to focus on prescriptive rather
than descriptive notation, providing precise instructions
in the score for how to produce the desired timbres rather
than a precise characterization of the sounding result. This
was the approach taken by composer Alvaro Company in

Figure 10. Excerpt from the performance notes of Alvaro
Company’s Las seis cuerdas.

his piece Las seis cuerdas (published 2013). Company used
the signs shown in figure 10 to specify the string, precise
pluck position between the bridge and the 12th fret, and
angle of the plucking nail or flesh for every gesture in the
piece.10 A third option is to represent timbre symbolically
rather than iconically: using arbitrarily assigned symbols
to signify timbres the performer can recognize and try to
emulate. That is, the composer can use symbols to provide
the performer with descriptive analogical mappings for the
desired timbres.
This third option was the approach we took in the
sections of we never told nobody that emulate speech
patterns. Like Take Me Back (described above), we never told
nobody uses recorded interviews with Newfoundlanders as
source material, but focuses more on the musical qualities
of rhythm and dialectal variation rather than the inner
(spectral) structure of speech sounds. Since the speed of
delivery is one of the features that give Newfoundland
dialects their distinct rhythms and flavors, we decided not
to modify the tempo of the original recordings. This means
that the performer has much less time to negotiate microtuning when playing with a speech track, so we decided to
notate the pitches in an equal-tempered approximation,
allowing the performer to realize pitch in the normal way
and to focus their attention elsewhere. But we wanted the
timbres of different notes to vary frequently and rapidly,
emulating (if not exactly
replicating) the timbral
variation of speech
syllables. The first step
was to figure out how
to map guitar timbres
onto phonemes; the
second step was to figure
out how to notate this
symbolically.

Figure 9. Continuous pitch and dynamic notation in Take Me Back.

10 Caroline Traube, “La Notation du timbre instrumental: noter la cause ou l’effet dans le rapport geste-son,” Circuit: Musiques contemporaines 25, no. 1 (2015): 30.
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The research of Caroline Traube proved to be an
The words spoken in the recordings are transcribed
invaluable resource in this project.11 Traube has shown that
below the guitar line, with the rhythm notated as closely as
the formant structures (regions of concentrated energy in
possible. We acknowledged that natural speech will never
the spectrum) of guitar tones vary in a way similar to the
be precisely metronomic in its tempo and rhythm, and the
formant structures of spoken vowels, depending on the
player will need to listen to the recordings to get a feel for
pluck position and the angle of attack of the guitar tone.
the “speech rubato”—the natural push and pull of time
Effectively, she provides a more detailed and nuanced
in the speech patterns—rather than realizing the rhythms
account of the well-known timbral variation along the sul
with mechanical precision. The notated vowels correspond
ponticello–sul tasto continuum, isolating a series of points
approximately with the vowels in the speech patterns, with
in the continuum and identifying the vowels with which
two important limiting factors. First, the variety of vowel
they correspond analogically, as
depicted in figure 11.
Traube provides a precise
distance from the bridge for each
vowel, calculated mathematically
and given in centimeters. It would
have been possible to use these
distances to create a prescriptive
notation similar to that used by
Alvaro Company, but since our
aesthetic goal in this piece was to
emulate speech quality, we felt that
descriptive notation would serve
our purposes more directly by
Figure 12. Symbolic notation of vowel analogies in we never told nobody.
focusing the performer’s attention
on the desired timbral analogy with vowels. Therefore,
sounds used in natural speech is much greater than the
we adopted the standard IPA symbols used in figure 11,
variety of vowels available in Traube’s system, so we often
provided the diagram in figure 11 in the performance
had to choose the closest available approximation. Second,
notes, explained that each IPA symbol corresponds to a
there are practical limitations to the pluck position changes
that a performer can execute at the pace of speech rhythms,
especially the famously rapid pace of speech characteristic
of many Newfoundland dialects. Movements between
very thin and nasal vowels (molto sul ponticello) and very
closed vowels (molto sul tasto) require the performer’s right
hand to move a great distance, and the performer must be
given enough time to get there. Accordingly, we decided
not to change vowels on every syllable, and to consider
the physical gestures required for execution when selecting
vowels for a series of timbres. Even with these limitations,
the frequent timbre changes in the sounding result map
Figure 11. Caroline Traube’s diagram of guitar pluck positions
much more convincingly onto speech-like timbre changes
mapping analogically onto vowels.
than would be possible without frequent pluck position
desired pluck position and analogous vowel-like timbre, and
changes.
notated vowel symbols underneath guitar notes, as shown
4.3. Analogical Mappings of Naturalistic
in figure 12. We preferred this solution to standard timbre
Imagery
directions because it simultaneously allows a high degree of
Another sense of analogical mapping comes into play if the
precision in specifying timbre, and because it emphasizes
music itself stands in analogical relation to other domains.12
the phonetic analogy more directly than familiar color
River and Cave (2017) for two guitars (adapted from the
directions used in guitar notation.
11 Traube, “La notation du timbre instrumental.” See also her thesis, An Interdisciplinary Study of the Timbre of the Classical Guitar (PhD Diss., McGill University, 2004).
12 The term “programmatic” is sometimes used for music that refers to any domain outside of music itself, though it originally meant something more specific (Roger Scruton,

“Programme Music,” Grove Music Online, 2001). A full discussion of the reasons we prefer to avoid this term is beyond the scope of this paper, but we particularly wish to avoid
implying a binary opposition with “absolute” music in terms of capacity for analogical mapping.
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original for two harps) exploits several types of analogical
polyrhythmic phasing changes constantly and no pattern
mappings to evoke the familiar naturalistic images named in
between the guitars is ever repeated exactly. When equal
its title, both of which have familiar sound images, patterns
pairings appear (e.g., 11 to 11), one or both guitarists
of motion, and cultural symbolism. At some points in the
are instructed to vary their pacing ad lib, creating a kind
piece, the imagery is evoked through cross-modal mappings:
of “strict against free” heterophony in the time domain.
rather than making the guitars sound like a river, something
Polyrhythm is thus replaced with continuously shifting
of the visual patterning of river motion is reflected in the
polytempo as the source of phase variation. Examples of
sonic patterning of the musical texture. In these sections,
both unequal and equal pairings are shown in figure 13.
conventional playing techniques are employed, and the
The cave section is prefaced by another famous passage
cross-modal mapping is evoked by the ways the sounds are
from ancient Greek philosophy, this time from Plato:
combined in time. At other points, the imagery is evoked
“human beings live in an underground den … they see
more directly, through sonic similarity: aspects of the aural
only their own shadows, or the shadows of one another...on
experience of being inside a cave are recreated in the music.
the opposite wall of the cave.”14 For Plato, the implications
of this metaphor were largely negative, and yet the idea
In these sections, extended techniques and vocalizations
of seeing (or finding) oneself in the cave, for us, has a
are employed, and the analogy is conveyed primarily
certain meditative appeal. Juxtaposed with the constant
through timbre. Notational decisions for each type of
bombardment of the river, we sought to create in the cave
mapping depended on our judgments of what information
section a more resonant, spacious, echoic experience, as an
the performers need in order to understand the desired
analogy for moments of self-recusal and introspection in
goal. Each of the major sections is prefaced by a quotation
a world of information overload. In this case, we wanted
capturing some of the cultural context that colors our
understanding of the natural
phenomena.
The river section is
prefaced by Heraclitus’s famous
statement “no person steps in
the same river twice, for it is not
the same river and they are not
the same person.”13 Heraclitus
emphasizes continuous change,
and yet the visual experience
of observing a river is not one
of relentless, repetitionless
novelty: we do perceive recurrent
patterns in the shape of the
water, crests and eddies that
Figure 13. Continuously shifting phase relations between repetitive patterns in
persist at some level even as
River and Cave.
they continually fluctuate and
the music to actually sound like the inside of a cave.
never remain exactly the same. We sought to express this
Our notation here is mostly prescriptive, with occasional
through music that embodies tension between repetition
descriptive textual instructions as seen in figure 14a. Several
and change. To achieve this, we combined elements of
elements contribute to the overall effect: relative sparsity of
minimalism with elements of aleatorics, using shifting phase
sound events, long, reverberant pauses, imitation of water
relations as an analogy for the river’s motion. Patterns of
drops and echoes, and the performers’ voices in hybrid
between seven and eleven pitches were pseudo-randomly
resonance with their guitar lines (figure 14b).
generated for each guitar. All possible pairings (7-10, 9-11,
etc.) are presented in the first section of the piece. For each
unequal pair (e.g., 7-8), all possible rotational combinations
5. Organizational Mapping
between the two patterns appear once and only once before
Much has been made of the gray area between timbre and
moving on to the next pairing. As a result, although there is
harmony, especially in the writings of the spectralists and
a significant amount of surface repetition in each part, the
13 Quoted in Van Bryan, “Heraclitus (535–475 BCE)” Classical Wisdom, July 17, 2013, https://classicalwisdom.com/people/philosophers/heraclitus-535-475-bce/. Adapted for
gender neutrality.
14 Plato, The Republic, trans. Benjamin Jowett, book 7 (New York: Modern Library, 1941).
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post-spectralists15 and the scholars who have studied them.16
But we believe that there is also a gray area between timbre
and texture. Depending on context, it can be difficult to
tell which parts of the musical experience belong to timbre
and which to texture. Timbre can provide the building
blocks of texture, as seen in the concepts of microsound17
and granular synthesis.18 And the microcosm of timbre
can provide a model for the macrocosm of texture, with
small-scale properties of the one mapping onto larger-

for example, the precise durations of fermatas, the precise
contours and extents of ritardandi and accelerandi, the
precise speeds of trills, tremolos, and chord rolls, and the
temporal shaping of phrases. All of these are essential to
the effect of music, and we would wager that one of the
reasons that MIDI realizations strike so many listeners
as “unmusical” is that they realize temporal parameters
such as these too mechanically. Contemporary composers
interested in exploiting the potential for musical expression

Figure 14a. Prescriptive notation with descriptive textual instructions for guitars in River and Cave.

Figure 14b. Continuously prescriptive notation with descriptive textual instructions for guitars and voices in River and Cave.

scale properties of the other.19 Since the organization of
sound events is an essential feature of musical texture, and
since the distinction between texture and timbre can be
fuzzy at best, we believe that musical organization plays
an important role in creating timbres (or timbre-textures),
and therefore, that a discussion of musical organization is
germane to this essay’s theme of timbre-based composition.
Conventional notation is, of course, linear in its
organization: the order and pacing of events is precisely
specified and is considered essential to the unfolding of the
music. In spite of this, several aspects of music’s temporal
unfolding are left unspecified in conventional notation:

in these traditionally unspecified temporal aspects of musical
organization may need to invent or modify their notational
practices, as we have done in several examples discussed
below.

5.1. Unconventional Mappings for Temporal
Organization (Specified Order)
Strummed chords are among the most characteristic
of guitar gestures, and yet the considerable perceptual
consequences of the speed of strumming have not always
been fully acknowledged. As we have discussed in detail
elsewhere,20 quantitative differences in Inter-Onset Interval

15 See, for example, Jonathan Harvey, “Spectralism,” Contemporary Music Review 19, no. 3 (2001): 11–14; Jean-Luc Hervé, Dans le Vertige de la durée: Vortex temporum de
Gérard Grisey (Collection Musique et Musicologie, Paris: L’Itinéraire, 2001).
16 See Robert Hasegawa, “Gérard Grisey and the ‘Nature’ of Harmony,” Music Analysis 28, nos. 2–3 (2009): 349–71.
17 Curtis Roads, Microsound (Cambridge, MA: MIT Press, 2001).
18 Barry Truax, “Composing with Real-Time Granular Synthesis,” Perspectives of New Music 28, no. 2 (1990): 120–34.
19 Gérard Grisey, “Tempus ex Machina: A Composer’s Reflections on Musical Time,” Contemporary Music Review 2, no. 1 (1987): 239–75.
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(Ioi) result in qualitative differences in perception. If the
temporal deviation. Composers interested in exploring
strings are strummed very rapidly, such that their attacks
these gray areas may introduce notational elements to
are nearly simultaneous (Inter-Onset Interval of roughly
specify degrees of freedom and degrees of irregularity. In
10ms or less), then the strum is perceived as a single fused
the opening section of Take Me Back, we wanted some
event. If the strings are strummed at a more moderate
figures to contain unambiguous repetition but nevertheless
but still rapid pace (ioi of roughly 10–100ms), then the
a certain range of irregularity in their temporal deployment,
strum produces a kind of textural pseudo-continuity that
such that the listener cannot predict the timing of the next
21
Edward Large has called a “no-man’s-land”: too slow to
event as easily as they could if the repetitions were perfectly
be resolved as a single event and too fast to be resolved
regular. This type of fuzzy or inexact regularity is highly
as a rhythmic pattern. If the strings are strummed slowly
characteristic of many natural phenomena such as footsteps,
(Ioi of 100ms or more), they fall in the range that we can
breathing, animal calls, and ocean waves, and satisfies the
perceive as a rhythmic pattern. Therefore, depending on
condition that Marie Reiss Jones identifies as most likely
the pace of strumming executed by the performer, the
to hold our attention: patterned enough for us to form
perceptual differences may be of kind, not merely of degree:
expectations, but not so patterned that those expectations
fast strums, medium strums, and slow strums can translate
are satisfied every time.22 As shown in figure 15, we
achieved the desired degree of irregularity by notating
perceptually into events, textures, and rhythms, respectively.
tempo changes, approximate overall duration for each figure
In Take Me Back, we used three different symbols to
and rest, a slash through the beams indicating irregularity,
indicate fast, medium, and slow strums: a straight arrow,
and the instruction “±25%,” which sets the approximate
a wavy arrow with fine granularity, and a wavy arrow
amount of liberty the performer should take in deviating
with coarse granularity. Each could be called for either
from regular repetition.
ascending or descending, depending on the placement of
Figure 15 shows an intermediate stage between
the arrowhead, as shown in table 6. A further possibility,
rhythmic precision, for which we used standard notation
which we did not exploit in this piece but which could
(as in figure 16, except for the varying roll speeds) and
hold interesting compositional potential, is varying speed
rhythmic indeterminacy, for which we used aleatoric
within a single strum or strum pattern, giving composers
notation (as in figure 17).
and performers the ability to play on the thresholds between
event, texture, and rhythm within single musical gestures.
Other aspects of temporal organization we
explored in this piece are degrees of rhythmic
freedom and degrees of irregularity. Common
practice notation tends to specify rhythms
exactly, and the more recent practice of aleatoric
notation tends to leave rhythmic deployment
Figure 15. Strummed chords of various speeds and directions, deployed with
completely free. But there are degrees of
controlled rhythmic irregularity in Take Me Back.
difference between absolute specification and
In fantaisie harmonique (2019) for guitar doubleabsolute indeterminacy, as seen in conventional concepts
on upper top
upper
topad libitum. Similarly,
palm on upper
top
orchestra (an orchestra of classical guitars and an orchestra
such asthumb
rubatoonand
tempo
there are
of electric guitars), qualitative perceptual differences arising
degrees of difference between metronomic regularity and
TABLE 5: Spectrographs of different exciters applied to the same resonator,
from quantitative strum-speed differences are a major
chaotic irregularity: for instance, patterns may repeat
paired with the corresponding notation
focus of the final section. The classical orchestra begins
more-or-less regularly but with varying degrees of irregular

fast strums medium strums slow strums
Table 6. Signs for different strum speeds in

TABLE 6: Signs for different
strum speeds in Take Me Back
Take Me Back.

Figure 16. Strummed chords of various speeds deployed with
precise rhythm in Take Me Back.

20 Jason Noble, “What Can the Temporal Structure of Auditory Perception Tell Us about Musical ‘Timelessness’?,” Music Theory Online 24, no. 3 (2018), https://doi.
org/10.30535/mto.24.3.5; Jason Noble, Perceptual and Semantic Dimensions of Sound Mass (PhD Diss., McGill University, 2018); Chelsea Douglas, Jason Noble, and Stephen
McAdams, “Auditory Scene Analysis and the Perception of Sound Mass in Ligeti’s Continuum,” Music Perception 33, no. 3 (2016): 287–305.
21 Edward Large, “President’s Address” (presentation, Conference of the Society for Music Perception and Cognition, Vanderbilt University, Nashville, August 3, 2015).
22 Marie Reiss Jones, “Musical Time,” in Oxford Handbook of Music Psychology, ed. Susan Hallam, Ian Cross, and Michael Thaut (Oxford: Oxford University Press, 2009),
81–92.
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Figure 17. Strummed chords of various speeds deployed
freely in Take Me Back.

with chords strummed over a very wide temporal window,
with the asynchrony between players forming a musical
texture. Then, the temporal window tightens gradually over
the course of the section, until the players are in perfect
synchrony. Figure 18 shows performance notes provided in
the score:

5.2. Unconventional Mappings for Temporal
Organization (Unspecified Order)
In addition to the temporal deployment of sound events,
event order is another artistic parameter that composers
may control in varying degrees of specificity. The

conventional approach, of course, is to specify the order of
all events exactly, and the opposite of this would be to leave
the order (and perhaps the events themselves) completely to
chance. But intermediate degrees are possible here too, and
in some cases highly desirable. Windchimes and Aeolian
bells are examples of contained systems in which sound
events and their global harmonic structures are specified,
but their precise order and timing are left free. There is a
certain charm in the freedom and spontaneity that such
systems exhibit: in some ways they are closely controlled and
predictable, but in other ways there is subtle variation and
the potential for new discovery on every encounter. Many
composers have called for such effects by writing a set of
elements on a normal staff and providing the instruction
“play in any order.” Although this practice is very common
and familiar to contemporary musicians, we have generally
avoided it because it seems to us that the score is working
against itself in such cases: providing an order and then
telling the performer not to follow it. And indeed, the
strong learned tendency for readers of conventional musical
notation is to read from left to right: even if the instruction
to play in any order negates this in theory, in practice we feel
it is much more likely that some orders will emerge more
often than others. To contravene this tendency, and to create
scores that visually map more clearly onto the conceptual
organization of the music, we have adopted a flowchartlike geometrical notation that presents more explicitly the
many pathways between a given set of elements without
prioritizing any particular orderings. Our first piece that
exploited this kind of notation was Shadow Prism (composed
2015; published 2019). The opening system, shown in
figure 19, begins with a network of two nodes, then expands
to three, then four, then five, with pacing left to the free
choice of the performer. The only rule in terms of event
order is that any two consecutive harmonics must be played
on different strings, in order to maximize resonance. Because

Figure 18. Excerpt from performance notes for fantaisie harmonique.
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three of the strings are retuned (scordatura), the bottom
staff indicates playing position and the top staff indicates
sounding pitch.
Later in this piece, this concept of free movement
within defined harmonic fields is expanded to include
networks of networks, recursively expanding the piece’s
nonlinear organization. Additionally, feathered beam
symbols are provided to indicate accel., decel., accel.decel., or decel.-accel. rhythmic contours. As shown in
figure 20, geometrical networks are interspersed with more
conventionally notated sections, whose event order
is specified.

The ideas in Shadow Prism were expanded for fantaisie
harmonique, in which each of the six groups of each guitar
orchestra has a different tuning system. Harmonic fields of
great complexity are controlled at a global level, while the
precise order of events remains indeterminate within those
fields. As shown in figure 21, we modified the geometrical
notation so that the available harmonics on a given string
appear in the same node, allowing the performers to move
freely through the networks without needing to look for
missing arrows indicating unavailable pathways.

Figure 19. Geometrical notation in Shadow Prism.

Figure 20. Conventional notation and recursive geometrical notation in Shadow Prism.
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Figure 21. Geometrical notation in fantaisie harmonique.
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6. Conclusion
In this essay, we have presented some of the outcomes of
a non-guitarist composer writing for the guitar with the
guidance of a guitarist collaborator. All of the examples
presented have revolved in one way or another around
timbre, and on using musical notation to communicate
various kinds of mappings that are important in specifying
timbre. In particular, the essay presented ways that
musical notation may be used to map prescriptively onto
physical parts of the instrument (resonators) and to parts
of the body used to activate sound vibrations (exciters).
It then presented ways that notation can be used to map
descriptively onto various musical parameters; examples
were shown of iconic and symbolic mappings, chosen
depending on the musical context. Finally, it presented
examples of mappings between notation and musical
organization, focusing on cases that depart from uniform,
linear temporal organization and/or event order.
We have explored these aspects of composition and
notation in a series of pieces for guitar, including solo,
electroacoustic, and ensemble works, that treat timbre as
a primary musical parameter. These pieces avoid, for
the most part, complex polyphony (at least on a single
instrument), partially because of the difficulties for nonguitarists in visualizing polyphonic mechanics on the guitar,
and partially because we have preferred to focus on the
guitar’s vast well-spring of potential for timbral and
textural variation.

Some of the examples reviewed here have departed to
a fairly large degree from common-practice notation. We
have found that some performers are initially intimidated
by scores that look very different from what they are used
to, and some may be reluctant to invest the time it takes to
learn to read new notational elements. As such, adopting
expanded practices such as those described in this essay is
not without disadvantages. The composer must decide what
balance they want to strike, weighing the respective pros
and cons of familiarity and novelty for any given project.
In our experience, it is worth the risk of exploring new
compositional and notational practices, but it is important
to consider who you are writing for and how the artistic
outcome measures up to the amount of time and effort
required by the performers to learn a new system. We
believe that the potential in some of the approaches we
have developed, notably the geometric and phonetic
notation systems described above, has not yet been
exhausted, and we intend to develop them further in
future collaborative efforts.
We hope that these reflections may be of some value
to other interested composers and guitarists, and we hope
above all that musicians will continue to explore new ways
of thinking about composition, timbre, and notation for
the guitar.
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